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INTROD CTiO

The Kuskokwim River commercial salmon fishery in June and July is directed toward the harvest
of chum salmon Oncorhynchus kela. Commercial chum almon harvests from 1988-1998
averaged 428,581 fish (Appendix A.I) and the exves el value from in-river harvests averaged
approximately $830 thousand (Burkey et al. 1999). The 1999 commercial harvest for chum
salmon was 23,006 fish valued at $17 thousand. From 1988 to 1998, an average 91,237 chum
salmon were harvested annually for subsistence purposes (Appendix A.2).

Management of the fishery re ource requires timely estimates of run strength and escapement.
Past sonar escapement estimates and aerial survey indices of abundance suggest that the Aniak
River is one of the largest producers of chum salmon in the Kuskokwim drainage (Francisco et
aI. 1995). Prior tagging studies suggest that travel time of chum salmon migrating from the
upper end of District I to the Aniak River sonar site is about seven or eight day (ADF&G 1961
and 1962). Because of its proximity to the Kuskokwim River commercial and subsistence
fisheries, the Aniak River sonar project can provide management with timely estimates of fish
passage.

Aniak River escapement data were collected using an echo counting and processing transceiver
manufactured by Bendix Corporation l from 1980 to 1995. Data wcre collected with a single
transceiver mounted on an 18.3 m artificial substrate located on the right bank and expanded to
estimate total fish passage beyond the ensonified range (Schneiderhan 1989). Cumulative
adjusted daily totals were subjectively estimated to be 150% of the actual count for the initial
years of operation. Behavior of chum salmon observed during aerial spawning surveys on the
Aniak River, and visual observations of fish migration patterns reported for the Anvik River
(Buklis, 1981), lead to the supposition that on the order of two-third of the run passed through
the ensonified portion of the river.

A second sonar counter was temporarily operated for a few days in 1984 to refine the expansion
factor applied to the daily COIUlts ( chneiderhan 1985). The second counter was deployed 1.5
km downstreanl from the existing counter and alternately operated on each bank. The
proportions between daily counts at the historical site and each bank of the downstream site over
a 16-day period resulted in a new expansion factor of 162%. This expansion factor was uscd
from 1984 through 1995. In addition to the expansion of daily totals, sonar estimates were
extrapolated for salmon escapement occurring before and after the operational period.

In the early 1980's, gillnet test fishing provided species apportionment and age, sex, and length
(ASL) information of chum and chinook salmon (0. Ishawylscha). From 1981 to 1985, attcmpts
at beach seine test fishing and carcass sampling proved unsuccessful at obtaining adequate
ample sizes for A L data. In 1986, A L sampling activities were discontinued to decrease

1 Use o[ vendor names does not constitute product endorsement by ADF&G.



operating costs. Supporting the decision to abandon chum salmon ASL data collection was
previous age and sex composition data that indicated Aniak River chum salmon results were
similar to commercial catch results from the lower Kuskokwim River districts (Schneiderhan
1988).

almon escapement objectives for the Aniak River were tentatively set at 250,000 chum and
25,000 chinook salmon in 1981, and formally established in 1982. The chum salmon objective
was derived subjectively by relating historical sonar passage estimates to trends in harvest and
aerial survey indices (Schneiderhan 1982b). In 1983, a review of the escapement objective based
upon sonar estimates and other escapement indices suggested that the 1980-81 Aniak River sonar
estimates likely represented record escapements, and much smaller escapements would probably
provide adequate future spawning stocks and a sustainable harvest (Schneiderhan 1984).

Species apportionment activitie were discontinued in 1986 due to inadequate sample sizes
( chneiderhan 1988). Early gillnet and beach scinc test fishing investigations indicated that the
ablmdance of fish species other than chum salmon was insufficient to compromise the utility of
passage estimates for making chum salmon management decisions (Schneiderhan 1981, 1982a,
1982b, 1984, 1985). In the absence of species apportionment data, the sonar-based escapement
objective was changed from species-specific objectives to 250,000 estimated fish counts
(Schneiderhan 1985). With the implementation of the Salmon Escapement Goal Policy, the
Aniak River escapement objective was tcrmed a biological escapcment goal (BEG) (Buklis
1993).

In 1996, the Aniak River sonar project was rede igned to provide full river ensonification, with
user-configurable sonar equipment operating 24 hours per day on both banks throughout the
chum salmon migration. Scason sonar estimates were not extrapolated for salmon escapement
that occurred before and after the operational period. A new sonar data collection site was
established 1.5 km downstream from the historical site (Figure I). Although fish passage
estimates were not apportioned by species, periodic net sampling was cmployed to monitor broad
changes in pecies composition, corroborate acou tically detected abundance trends, and obtain
ASL samples of chum salmon.

Project operations in 1999 remained essentially unchanged since 1996. The BEG of 250,000
estimated fish counts was carried forward to thc redesigned sonar project, but will be reassessed
as more information is gathered. A timetable of developmental changes for the sonar project is
presented in Appendix AJ.

The 1999 Aniak River sonar project objectives were to:
J) Collect fish abundance data with user-configurable sonar equipment 24 hours per day on both

banks throughout the bulk of the chum salmon migration, from approximately 22 June
through 31 July.

2) Provide daily fish passage estimates to fishcry managers in Bethel.
3) Periodically drift a suite of gillnets to qualitatively monitor general trends in species

composition, and to corroborate acoustically detected fish abundance trend.
4) Collect and archive ASL samples from chum salmon captured in beach seines.
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METHODS

Site Description

The Aniak River sonar project site is located in Section 5 of TI6N, R56W (Seward Meridian),
approximately 19 km upstream from the mouth of the Aniak River (Figure 2). The Aniak River
originates in the Aniak Lake basin about 145 km east and 32 km south of Bethel, Alaska. It
flows north for nearly 129 km, where it joins the Kuskokwim River 1.6 km upstrean1 from the
community of Aniak.

The river at the sonar site is characterized by broad meanders, with large gravel bars on the inside
bends and cutbanks with expo ed soil, tree roots and snags on the outside bends. Numerous
transects were conducted in the immediate vicinity of the sonar site, using a Lowrance model X
16 chait recording fathometer, to determine the best location to deploy the sonar transducers.
The river substrate at the sonar site is fine smooth gravel, sand and silt. The right bank river
bottom slopes steeply to the thalweg at about 10-30 m, while the left bank slopes gradually to the
thalweg at roughly 25-65 m, depending on water level.

Hydroaconstic Data Acquisition

Equipment

Sonar equipment for the right bank of the Aniak River included: I) a Biosonics model 101 (SN
101-034) 120/420 kHz echosounder configured to transmit and receive at 420 kHz; 2) a 4 Ox 15 0

Biosonics single beam 420 kHz elliptical transducer (SN 16-420-4x 15-006); 3) a 152.4 m (500
ft) Belden model 8412 cable ( 703A); and 4) a Biosonics model III (SN 111-89-053) thermal
chart recorder. A Hewlett Packard model 5450lA ( N 2842A04372) digital storage 0 cilloscope
(D 0) was used to examine signals from both the left and right bank systems.

We mounted the right bank transducer on an aluminum tripod and remotely aimed it with a
Remote Oceans Systems (R.O.S.) model PT-25 (S 1064) air filled, dual axis rotator. We
controlled rotator movements with a R.O.S. model PTC-I pan and tilt control unit connected to
the rotator with 152.4 m of Belden model 9934 cable. A set of digital panel meters provided
horizontal and vertical position readings, accurate to within ± 0.3 degrees.
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Left bank sonar equipment included: I) a Biosonics model 102 (SN 89-020) 120/420 kHz
cchosounder configured to transmit and receive at 420 kHz; 2) a 3°x I0° Biosonics dual beam 420
kHz elliptical transducer; 3) two 304.8 m (1000 ft) Belden model 8412 cables (SN 701A, 702A);
and 4) a Biosonics model 111 (SN 111-88-041) thermal chart recorder.

We mounted the left bank transducer on an aluminum tripod and remotely aimed it with a R.O.S.
model PT-25 (SN 215) oil filled, dual axis rotator. We controlled left bank rotator movements
with the same R.O.S. PTC-I controller used for the right bank. All electronic equipment was
housed in a 3.0 x 3.7 m (lOx 12 ft) portable wall tent on the right bank and powered by a single
Honda model EM-3500 independently grounded generator. Left bank cables were attached to a
6.4 nun (1/4 in) steel cable suspended 3 m above the river. The cable bundle was marked with
orange flagging to allow safe boat passage.

Sampling Procedures

We conducted single beam acoustic sampling on both banks continuously 24 h per day, 7 days
per week, except for short periods of time in which the generator was serviced and transducer
adjustments were made. Inseason analysis consisted of visually scanning the echograms for fish
traces and anomalous detections to verify consistent aim. A single fisheries technician operated
and monitored equipment at the sonar site. Crew members identified and tallied fish traces on
chatt recordings while rotating through shifts of 0000-0800, 0800-1600, and 1600-2400 h. For
consistency, crew members were trained to distinguish between fish traces and non-fish traces,
such as those from debris and bottom. The number of fish traces was summed within range
intervals and 15-minute periods and recorded onto forms. Range intervals were 2-5 m wide on
the right bank and 5-10 m wide on the left bank. Completed data forms were transported to tlle
main camp throughout the day and entered into Excel97 electronic spreadsheets by tlle project
leader. Daily estimates were transmitted via single side band radio to area matlagers at 0730 h
the following morning. Chart recordcr output constituted the only record of detected echoes and
fish passage. Chatt recordings were annotated for date, time, atld bank, and then catalogued for
storage.

We recorded all project activities in a project logbook. The logbook was used to document daily
events of sonat· activities and system diagnostics. During each shift, crew members were
required to: I) read the log from the previous shift; 2) sign the log book, including date and time;
3) record equipment problems, factors contributing to problems, and resolution of problems; 4)
record equipment setting adjustments and their purpose; 5) record observations concerning
weather, wildlife, boat trafijc, etc.; and 6) record visitors to the site, including their arrival and
depatture times.

Equipment Settings and Thresholds

SOlUld pulses were generated by the echosounders at a center frequency of 420 kHz. We applied
a 40 10g(R) time-varied gain (TVG) function and a 5 kHz frequency bandwidth filter for all data
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on both banks. We set the right and left bank transmit pulse width at 0.4 ms and later changed
the left bank transmit pulse width to OJ ms on 4 July for less than 24 hours, and then back to 0.4
ms for the remainder of the season. Maximum s<Unpling range was 40 m on the right bank and
90 m on the left bank. Minimum sampling range was 14 m on the right bank and 60 m on the
left bank. Three printer thresholds, corresponding to inten ities of gray-line were factory set at 6
dB intervals. Right bank chart recorder thresholds were set at -39.8, -33.8, and -27.8 dB during
all sampling activities. The first left bank threshold was initially set at -39.9 dB, then changed to
-40.0 dB on 8 .July for the remainder of the season, with corresponding second <Uld third
thresholds at -34 and -28 dB.

Tlu'esholds were calculated as follows:

TSdB = Vo - SL - GX-GR - 2EB

where:
TSdB = target strength in dB
Vo = Volts out in dB
SL = transmitted source level in dB
Gx = through-system gain in dB
GR = receiver gain in dB
2BB= 2-way beam pattern factor in dB

Attenuation (ex:) was assumed to be negligible at the ensonification ranges sampled.

Transduccr Dcploymcnt

(I)

The transducers werc positioned in the river perpendicular to current flow. The wide axis of each
elliptical beam was oriented horizontally and positioned close to the river bottom to maximize
target residence time in the beam. Transducers were placed offshore 5 to 9 m from the right
bank, and 10 to 19 m from the left bank. Daily visual inspections confirmed proper placement
and orientation of the tran ducers.

Weirs extended from shore 3 to 8 m beyond the transducers to prevent chum salmon from
passing undetected behind the h'ansducers and to minimize detections in the near field
(MacLcnn<Ul and Simmonds 1992). The gap between weir pickets, 4.4 cm (I 'I. in), was selected
to divert chum salmon but aJlow passage of small, resident, non-target species.

Hydroacoustic Equipmcnt Checks

Both sonar systems were bench calibrated in May, 1999 (Appendix B.l). We estimated noise
levels in situ at three range intervals for the right bank sonar system and at five intervals for the
left bank sonar system by measuring the average peak voltage (256 pings) on the DSO. For our
purposes, we defined noise as any unwanted signal including boundary and volume
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reverberation, electronic noise, and ambient background nOise. Structure reverberation peaks
separated the selected range intervals.

Bottom P"ofiles and Stream Measurements

We recorded numerous bottom profiles outward from both banks using the chart recording
fathometer prior to choosing exact deployment sites. On 29 June, we made paired depth and
range measurements in 2 to 3 m intervals from each transducer to the opposite shore on both
banks using the fathometer and a Laser Atlanta model Advantage (SN 10365) optical laser range
finder.

Climatological and Hydrologic Measurements

In 1999, we measured ambient air temperatw'e, and water conductivity and temperature once per
day using an Extech model 34165 Conductivity/Temperature meter. Standard secchi disk
readings were taken daily. Water level was recorded daily on the right bank at the site using a
staff gauge..

In 1998, we established a benclmlark to reference daily water level measurements and to be able
to make valid comparisons between years. The benchmark at the southeast corner of the sonar
tent platform is indicated by a black rectangular mark. We used the laser range finder to measure
distance and angle from the benchmark to the staff gauge.

Analytical Methods

Abundance Estimation

Actual sonar counts in a spreadsheet are computed by time/space and summed for each bank.
Counts are assumed to represent all fish passing the sonar site.

Missing Data

Generator maintenance, sonar equipment adjustments and malfunctions occasionally resulted in
missing sonar data. When less than 10 minutes of a 15 minute interval were missed, the passage
rate for the period within that interval was used to estimate passage for the unsampled portion of
the interval. Data missing from more than 10 minutes were estimated from the average relative
distribution (proportions) of passage rates 45 minutes before and after the missing block of data
on that bank. When more than one hour of data were missed on both banks, the average
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proportions of passage rates were pooled from six hours before and after the mi sing block of
data on that bank respectively. A right bank/left bank average proportion of passage rates was
used to estimate fish passage when one of the sonar systems remained operational while the other
was down for more than one hour. The number of fish traces tallied for both banks was summed
with estimates for missing data to provide daily total fish passage estimates.

Species Compositio/l Verificatio/l

Equipment and Procedures

We fished two gillnets periodically at lime determined inseason to qualitatively monitor general
trends in species composition and corroborate the pre ence or absence of fish as a reference to
observed trends in the number of fish. We used a 13.6 cm (5-3/8") mesh multifilament net
measuring 18.3 m (10 fathoms) long by 3.1 m (10 feet) deep and a 7.0 cm (2-3/4") mesh
multifilament net measuring 18.3 m (10 fathoms) long by 1.5 m (five fect) decp. Each net was
drifted at least once on each bank during the sampling period (Figure 3). Most drifts were
approximately 2-3 minutes in duration. The procedure for gillnet fishing was to deploy the net
off the bow of a skiff moving from midstream toward shore, then drift downstream with the net
perpendicular to shore. The net was pulled into the boat at the end of the drift, and the fish were
removed, identified, and lmharmed fish were released back into the river.

ASL Sampli/lg

Equipment and Procedures

The gravel bar in front of the sonar camp was used as the sampling site for the second
consecutive year. We used a 3 x 46 m (10 x 150 ft.) green 7.0 cm mesh beach seine to obtain
A L samples of chum salmon. After attaching a 30 m line to one end of the seine, we stacked
the seine in a plastic fish tote and placed it in the stem of a skiff. We attached the opposite end
of the seine to a pulley designed to pivot from the side of the skiff to the stern. As the skiff
moved offshore, orientated upstream. the end of the 30 m lead was held in place by a crew
member on shore. We moved the skiff straight offshore Wllil all of the lead line was deployed
and the seine started to peel out of the tote. We then drove the skiff upstream and inshore,
deploying the entire length of the seine. When the ski Ff reached the shore, the seine was released
from the pulley and allowed to drift downstream while we guided it next to the shore. The lead
was pulled in ju t enough to form a hook shape to the offshore end of the seine (Figure 4). We
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drifted the entire seine in this formation for approximately 100 m before we pulled in the lead
line and clo ed the set.

All captured fish except chum salmon were tallied by species, fin clipped, recorded, and released.
Chum salmon were placed in a live box for sampling. One scale was takcn from the preferred
area of each chum salmon for use in age determination (INPFC 1963). Scales were wiped clean
and mounted on gum cards. Sex was determined by visually examining external morphological
characteristics, keying on the development of the kype, roundness of the belly and the presence or
absence of an ovipositor. Length was measured to the nearest millimeter from mid-eye to the
fork of the tail. All data were recorded in a "rite-in-the-rain" notebook and latcr transcribed to
tandard mark-sense forms.

We followed a pulse sampling design whereby intensive sampling was conducted for one or two
days followed by several days without sampling. The sanlpling goal was to obtain data from a
sufficient number of fish within a givcn period of time to precisely estimate the true age
composition of the escapement during that time (Molyneaux and DuBois 1996). The goal of
cach sampling pulse was 200 chum salmon scales (Bromaghin 1993). All ASL data were sent to
the Bethel ADF&G office for analysis by research staff. Ages were reported using European
notation, in which two digits, separated by a decimal, refer to the number of freshwater and
marine annuli. The total age from the time of egg deposition is the sum of the two digits plus
one.

To estimate the age and sex composition of the chum salmon escapement in thc Aniak River,
daily passage estimates were temporarily stratified. Each stratum consisted of everal days of
fi h passage and one pul e sample. Within each stratum, estimates of the age and sex
composition were applied to the sum of the chum salmon passage to generate an estimate of the
number of fish in each age-sex category. The l1lunbers of fish were summed by age-sex category
over all strata to estimate the total sea on passage by age and sex.

RES LTS

Hydroacollstic Data Acqllisitioll

Sampling )rocedures

Sonar project activities conunenced on 16 June and ended on 5 August 1999. lIydroacoustic
sampling began mid-day on 30 June on both banks with the first full 24-hour period occurring on
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July I. A later than normal spring break-up caused high water in mid-June, which delayed the
planned startup date by about one week (Appendix 1\.4). With few exceptions, the equipment
ran continuou Iy until sanlpling ended at midnight on 3 August. Passage estimates were
available to fishery managers in Bethel at 0730 hours and 1700 hours daily. [n addition to
regular maintenance, a total of 15 hours (less than 2%) on the left bank and 12 hours on the right
bank of sampling time were mi sed due to paper jams, system diagnostic tests, moving the
tripod, or aiming the transducer to compensate for changing water levels throughout the season.

Signal to noise ratios (SNR's) of approximately 10 dB on the right bank and 18 dB on the left
bank were common. Higher noise levels occurred on the right and left bank over narrow rangc
intervals where the beam grazed high points in the river bottom with SNR's around 3 dB. Data
collection at these points however, was not unduly corrupted since only a small range was
affected.

Bottom Profiles and Stream Measurements

The river width on 29 June at the sonar site was 105 m and the maximum depth was 4.2 m
(Figure 5). The thalweg was located 30 m from the right bank and 75 m from the left bank.
Cross talk between transducers was observed on the chart recordings, but did not interfere with
data acquisition. When transducers were repositioned to compensate for changing water levels,
the ensonified range was adjusted accordingly.

Fish Passage Estimates

Total passage during project sampling actiVItIes was estimated at 177,771 fish, with 59%
passing on the right bank and 41 % passing on the left bank (Table I). A comparison of daily
estimated passage between banks is presented in Figure 6 with a linear regression fit line. The
significant (p<0.00 I) relationship indicates that left and right bank passages are correlated to one
another. The peak daily passage of 10,613 fish occurred on25 July (Figure 7). The 25%,50%,
and 75% quartile dates of passage were 12 July, 20 July, and 26 July (Table I).

We examined the hourly fish count data for evidence of daily patterns of movement during 7-day
periods of data collection. All time periods displayed fish passage increasing at night and
declining during the day (Figure 8). This tendency was more pronounced than the 1998
estimates, but similar to the 1996 and 1997 passage e timates (Vania and Huttwlen 1997, Vania
1998, Vania 1999).

Seasonal range distributions of targets that passed the site peaked at 5-10 m from the right bank
transducer (Figure 9) and at 11-20 m from the left bank transducer (Figure 10). Less than I% of
the right bank targets passed through the outer 15 meters of the right bank sanlpling range (Table
2). The outer 10 meter sampling range on the left bank accounted for less than I% of the left
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bank passage estimates (Table 3). As the season progressed, the fish passage distribution on the
left bank demonstrated an increasingly inshore movement.

Species Composition Verification

We conducted gillnet drifts lasting two to three minutes during three sampling periods to verify
dominant species presence (Table 4). Sonar fish passage rates during these sampling periods
ranged from 136 to 284 fish per hour. We made a total of24 drifts, 9 with 13.6 cm mesh gillnets
and 15 with 7.0 cm mesh gillnets. The total catch consisted of 22 chum salmon, I chinook
salmon, I pink salmon (0. gorbuscha), 9 longnose suckers (Ca/os/olnus ca/os/alnUs), and 3
humpback whitefish (Coregonus elupeaformis).

ASL Sampling

We made a total of 101 beach seine sets and obtained 1,003 ASL samples from migrating chum
salmon (Table 5). The 0.3 and 0.4 age classes for chum salmon comprised an estimated 59.6%
and 39.9% of the Aniak River escapement estimate in 1999, respectively (Table 6). The
percentage of OJ and 0.4 age class chum salmon were similar to the 1996 and 1997 seasons, but
differed from the 1998 season that demonstrated an exceptionally low percentage of 0.4 fish
(Appendix A.5).

DISCUS ION

fIydroacollstic Data Acquisition

Sampling Procedures

For the 1999 season, we changed from the 120 kHz counter frequency used since 1996 to 420
kHz. One benefit was that the 420 kHz transducers are much smaller in size, allowing us greater
Oexibility with changing water levels. This meant less sampling time lost from moving weir
and tripods, and reaiming. In addition, the smaller transducers can be placed in shallower water
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and because of a shorter near field, they can accommodate a relatively short weir length,
beneficial in the fast Aniak River waters.

In the past, chart recordings displayed evidence of fish occasionally passing within the near field.
The 420 kHz transducers have a shortcr near field (-1.0 m) than the 120 kHz transducers (-10.0
m), which reduces the likelihood of fish passing through this zone. Higher frequency transducers
are characterized by greater attenuation. However, thc short sanlpling ranges employed at the
site minimize the effect of transmission loss at this higher frequency.

Fish Passage Estimates

For 1999, the mid-point of the rw] occurred on 20 July, five days later than the average for years
dating back to 1996 when we implemented the u e of user configurable sonar (Appendix A.6).
Peak passage occurred on 25 July with 10,613 fish, which is considerably smaller than the
average peak passage of 17,400 dating back to 1996. The 1999 total passage of 177,771 was
well below the 250,000 BEG, and it was the lowest reported passage ince user configurable
sonar has been in use on the Aniak River (Appendix A.7).

The comparison of daily left bank percent passage rates for years 1996 through 1999 show the
daily and seasonal changes in fish migration patterns at the sonar ite (Figure II). A comparison
between water level and percent passage by bank may explain some of this variation. Water
level measurements are relative only to the year in which they were taken for 1996 and 1997, and
thus cannot be directly compared. For 1998 and 1999 however, water levels were set to a
permanent benchmark. An analysis of each season indicates an inverse relationship between left
bank percent passage and water level with correlation coefficients ranging from ---{).38 in 1999 to
---{).75 in 1998 (Figure 12). A large gravel bar below the right bank transducer becomes exposed
at lower water levels and appears to divert a higher percentage of fish through the left bank
ensoni fied range.

Three of the past four seasons have experienced left bank passage percentages between 37% and
41 %. The exception was 53% in 1997, a notoriously dry summer in the Kuskokwim Area, with
water levels notably low on the Aniak River.

Species Compositio/l Verificatio/l

Although the Aniak River supports anadromous and resident fish populations of several di fferent
species, the sonar estimates are not apportioned to species. Gillnet and beach seine test fishing
investigations in the early 1980's indicated that the abundance of fish other than chum salmon
was insufficient to compromise the utility of passage estimates for making chum salmon
management decisions. However, recent beach seine sampling conducted near the sonar site to
obtain A L samples of chum salmon has included significant numbers of several non-target
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resident and anadromous species that are detectable by the sonar. The degree to which these non
target species compromise the effectiveness of the sonar project is unknown.

A 1995 Aniak River sonar test fish feasibility study indicated that a species apportionment
program is logistically feasible at the current site (Knucpfer 1995). The primary impedimcnt to
implementing such a program has been a lack of sufficient budgetary resources. In response to
extremely poor returns of chum and coho salmon in 1997 and 1998, the Federal government has
made available funds for Kuskokwim River salmon fisheries research and management. This
funding source will support the development of a species apportionment study to complement the
Aniak River sonar project. Development requires a multi-year commitment and funding ha
been provided for three field seasons starting in 2000. Estimates of passage by species are not
expected to be available until after the final year of data collection. Coupled with the
Kuskokwim River sonar project near Bethel, the apportioned Aniak Rivcr sonar escapement
would provide fishery managers information on the proportionate contribution of Aniak River
chum salmon stocks to the total Kuskokwim River chum salmon escapement.

A secondary consideration to implementing a specie apportionment program has been the
potential for unacceptable levcls of collateral fish 1TI00iaiity due to additional netting and fish
handling.

[n 1998, we retained fish captured from two drift gillnet operations in a live box to observe the
effects of netting and handling. Extraordinary care was given in handling the first catch, which
we retained for six hours. All of the salmon (18 chum, 2 sockeye, and I coho) appeared healthy
and vigorously swam away when released. The remaining fish, two whitefish and one inconnu
died. These fish appeared healthy when placed in the live box and may have sustained fatal
injury while in the live box.

Thc second catch was handled in a manner more consistent with a typical test fishing operation
with less care given to the fish while the speed of the operation increased. We retained this catch
for five hours, which consisted of 24 chum salmon, 2 chinook salmon, 2 pink salmon, and I
longnose sucker. All of the fish except two chum salmon survived and swam away upon release.

It appears that some mortality can be expected, but with short drift periods and careful handling,
we may be able to keep the fish mortality to a minimum. Below the current site, there is a bend
in the river that collects large amounts of large woody debris. For a successful gillnetting
operation at this location, much time and effort will be required to remove the debris prior to
fishing. If it's not possible to remove the vast majority of the debris, it will be necessary to pull
the net into the boat at the end of the drift to prevent hooking the snag with the net. With such a
strategy, fish survival will likely be minimal.
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ASL Sampliug

The techniques used to obtain ASL sample were designed to maximize the capture of chwn
salmon with the equipment available. The beach seine sampling area is located 1.5 km upstream
of the sonar site and only the extreme nearshore portion of the river was fished. While these data
provide valuable biological ASL information on the chum salmon escapement, they are
insufficient to provide quantitative species apportionment information.

Fish Tetheriug

We conducted a fish tethering experiment for a rough estimate of target strength on suckers,
whitcfish, and chum salmon. Fish used in the expcriment were captured in the beach seine, held
overnight in a live box, and then transported to the sonar site in a large totc the next day.

To begin the experiment, we anchored the boat in the sonar beam. Next, a line was lowered into
thc water with a 10-pound lead weight attached. Using the lead ball, we found the location in the
beam producing the maximum amplitude echo corresponding to the on-axis position. Next, we
attached a 3 m (10 ft) section of monofilament line to the lead ball and tested to make sure we
weren't getting the TS of the lead weight. We then attached a fish to the monofilament line using
a ingle hook. Placing the fish on-axis, we recorded voltage estimates using the DSO. To verify
that echoes were from the tethered fish, thc target was displaced in and out of the beam and noted
on the chart output. Biologists kept in contact using a hand-held radio. All tethered fish were
visible and swam downstream of the lead ball with the fishing line taut.

Target strength average measurements were made using the display average function (128 pings)
on the DSO. The average target strength measurement for suckers and whitefish was
approximately -33 dB, well within the project's sampling threshold of -40 dB. Thc small and
large chum salmon target strength's averaged approximately -34 and -31 dB respectively.

Historical Data

In 1996, the Aniak River sonar project was redesigned and operations were significantly altered
from past operations dating to 1980. Estimates prior to 1996 are difficult to substantiate due to a
lack of project documentation and the inability of the Bendix equipment to verify aim.
Comparisons between e capement estimates generated from these two very different types of
project operations could lead to misinterpretation and should not be made. The established BEG
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of 250,000 fish for the Aniak River sonar project should be considered as interim under the
redesigned sonar project. The goal will need to be reassessed as more information is gathered.
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